Abstract:

*&%[ 3TEEL] HASI DEVELOPEDI . IDJADDEDI HIGHI CORROSIONI
RESISTANTI WEATHERING! STEELSI WHICHI EXPANDI THEZ RANGEL OF]
APPLICATIONI OFf WEATHERINGL STEELSIWHILEIREDUCINGITHELLIFED
CYCLELCOSTII, ## I OFIBRIDGESIIANDIAICORROSIONLESTIMATION]
TECHNOLOGYIANDIRUSTISTABILIZATIONITREATMENTSIASIAPPLICAL
TIONITECHNOLOGIESIFORITHESEIWEATHERINGISTEELSIT I NJOUTLINED
OFI THESEZ PRODUCTSI ANDI TECHNOLOGIEST IST PRESENTEDL INI THISI
PAPER])NITHED 1ELDT OF WEATHERINGT STEELSII * &% 3TEEL] HASI
DEVELOPEDI TWOI ADVANCED] . IJADDED] WEATHERINGI STEELS]
WHICHIENABLEL , ##IREDUCTIONI INCHIGHIAIRBORNELSALTIENVIC
RONMENTSII *&%0 14, 14YPEL 00 IST AL 0100 - 100000 —Or STEELL
WHICHI CONSIDERSI ECONOMYIWHILET MAINTAININGL RESISTANCE!
TOL SALT] CORROSIONLL *&%0 V4, 1 4YPEL [0 1ST ANT ULTRAILOWI #1
00007 - 10STEELIWITHIHIGHERIRESISTANCELTOJAIRBORNEISALTII4Q]
SUPPORTITHEIOPTIMUMIAPPLICATIONIOF/WEATHERINGISTEELSIINI
BRIDGESI] THEI COMPANYT ALSOZ DEVELOPEDI Al NEW!I SOFTWARET
BASEDIONIVOLUMINQUSIEXPOSUREIDATAIIWHICHIMAKESIITIPOSL
SIBLEL TOT ESTIMATEI THEZ THICKNESSI LOSSI OF] WEATHERINGL STEEL(
DUEI TOI ATMOSPHERICI CORROSIONI QVERT THEL LIFETIMED OFI THEL
BRIDGEIISSINGITHISISOFTWARELLITIISIPOSSIBLEITOIPROPOSEITHEL
MOST] SUITABLE! WEATHERING] STEELL FORT THED ACTUAL] BRIDGE!
LOCATIONII4WOQINEWISURFACEITREATMENTITECHNOLOGIESIWHICHI
PROMOTEIPROTECTIVEIRUSTIFORMATIONIWHILEIMAINTAININGITHEL
GOODI APPEARANCE OFI BRIDGESI WEREL ALSOJ DEVELOPEDZ ANDL
COMMERCIALIZEDII#504% .. [#/ V4l —[1SIAIO0COATIPRODUCT]

WITHI EXCELLENTI COATABILITYII WHILEL ED25 30 MEETSI THEL NEED]
FORIRELIABLEIEARLYIFORMATIONIOFIPROTECTIVEIRUSTII4HESEIRUSTL
STABILIZINGI TREATMENTS] PROPOSEDC BY[ *&%[ 3TEEL! AREL
ENVIRONMENTOFRIENDLYZI CONTAININGI NOTENVIRONMENTALI LOAD!
SUBSTANCES] SUCHI ASI#RI ANDI OB I ST ATADDITIONALT ADVANI
TAGEII THESEL RUSTI STABILIZINGI TREATMENTSI CANC ALSOI BEID
APPLIEDIASIATPRIMARYIPRIMERIUSINGIATPRELCOATITREATMENTI
SYSTEMIATITHEIPLATEIMILLIITHEREBYIREDUCINGICOATINGICOSTS!

1. Introduction

The use ratio of weathering steels in steel bridges has
increased rapidly, approximately tripling in the last 10
years, and now exceeds 15%?%. The background to this
dramatic increase includes (1) social conditions which
require materials that reduce the life cycle cost (LCC)
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3.1 Corrosion Estimation System
for Weathering Steels

It is important to determine in a simple manner
the corrosion resistance method which will enable the
greatest reduction in LCC in the actual construction
environment and to refect this quickly in the design
of the bridge structure. As a method which meets this
requirement, JFE Steel developed software for calculat-
ing corrosion of weathering steels at any desired bridge
construction site in Japan using the corrosion test results
discussed in section 2.2. An outline is presented below.

With this software, it is possible to refect the infu
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After 3 years

=

Photo 4 Appearance of mock-up bridge treated by e-RUS
and rust outflow on plaster board after 3 year-
exposure in coastal area

and e-RUS, in addition to shop coating after bridge
fabrication and site coating, both of these treatments
can be applied as pre-coat treatments at the plate mill
before the plates are shipped. Figure 7 shows the pre-
coat treatment system. As with existing primary primer
treatments, pre-coat weathering steels with a thin fIm
of rust stabilization treatment do not dirty the work site
as a result of primary rust-proofng during storage and
allow application of the fnal top coat after only simple
surface preparation. Figure 8 shows an example of the
cost composition for work in conventional shop coat-
ing. Because surface preparation accounts for a large
percentage of coating costs, application of the pre-coat
treatment system, which makes it possible to simplify
the product blasting process, can be expected to reduce
coating costs.

Photos 5 and 6 show bridges in which CUPTEN
COAT M and e-RUS pre-coat treatment steel products

Conventional

coating system Pre-coat system

Sa2.5 or as scale Lower layer 15 um

For temporary
corrosion protection

Field/Touch up

Fig.7 Pre-coat system of new surface treatment
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Photo 5 Appearance of World-cup-kyo Bridge applied
with CUPTEN COAT M treatment and pre-coat
system (Yokohama City)

Photo 6 Appearance of Maruyama-bashi Bridge applied
with e-RUS treatment and pre-coat system
(Okaya City)

Others

R Painting é
¢ P,
2 )

Fig.8 Example of cost composition for conventional
coating system

were applied. Because a reductions in LCC and coating
costs can be expected when the pre-coat treatment sys-
tem is adopted, increasing use is considered probable in
the future.

4. Conclusion

JFE Steel’s weathering steels for bridges and related
application technologies were described. The developed
Ni-added high corrosion resistant weathering steels have
high resistance to salt corrosion and provide corrosion
resistance in environments with high concentrations of
airborne salt exceeding 0.05 mdd, where the conven-
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tional JIS SMA could not be used, and are expected
to reduce the life cycle cost (LCC) of bridges. New
software using a corrosion life estimation technology
makes it possible to select the optimum weathering steel
material for the actual construction site at the time of
bridge design. JFE Steel’s rust stabilization treatments,
which preserve the scenic beauty of weathering steel
bridges, are both environment-friendly types, and when
used together with the pre-coat treatment system, make
it possible to reduce bridge coating costs. With the trend
toward cost reduction in public works projects and high
priority attached to LCC, weathering steels will play an
increasingly large role. The developments described in
this report are expected to make a large contribution to
expanding the application of weathering steels not only
in bridges, but also in other Felds.
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